Dual inhibitory roles of geldanamycin on the c-Jun NH2-terminal kinase 3 signal pathway through suppressing the expression of mixed-lineage kinase 3 and attenuating the activation of apoptosis signal-regulating kinase 1 via facilitating the activation of Akt in ischemic brain injury.
It is well documented that heat-shock protein (hsp90) plays an essential role in maintaining stability and activity of its clients. Recent studies have shown that geldanamycin (GA), an inhibitor of hsp90, could decrease the protein of mixed-lineage kinase (MLK) 3 and activate Akt; our previous research documented that MLK3 and Akt and subsequent c-Jun N-terminal kinase (JNK) were involved in neuronal cell death in ischemic brain injury. Here, we investigated whether GA could decrease the protein of MLK3 and activate Akt in rat four-vessel occlusion ischemic model. Our results showed that global cerebral ischemia followed by reperfusion could enhance the association of hsp90 with MLK3, the association of hsp90 with Src, and JNK3 activation. As a result, GA decreased the protein of MLK3 and down-regulated JNK activation. On the other hand, Src kinase was activated and phosphorylated Cbl, which then recruited the p85 subunit of phosphatidylinositol 3-kinase (PI-3K), resulting in PI-3K activation, and as a consequence increased Akt activation, which inhibited ASK1 activation and down-regulated JNK3 activation. In summary, our results indicated that GA showed a dual inhibitory role on JNK3 activation and exerted strong neuroprotection in vivo and in vitro, which provides a new possible approach for stroke therapy.